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ABSTRACT 
Awareness of the impact of anxiety and specifically generalised anxiety disorder on 
employees and organisations has increased. Research regarding its identification and 
treatment in the South African context, however, has been lagging behind. To aid 
organisations and practitioners in addressing this shortcoming valid and reliable measures for 
mental illness are needed. The objective of this study was to validate the use of the 
Generalised Anxiety Disorder 7- item scale (GAD-7) for use within the South African 
context. A quantitative cross-sectional design was used, and data was collected from 
employees during 2016 and 2017 (N =644). An exploratory factor analysis (EFA) was used 
to determine the factor structure of the GAD-7. All items loaded onto a single factor namely 
GAD. Secondly, a confirmatory factor analysis was conducted to determine the suitability of 
the unidimensional model. The results of the CFA indicated that the unidimensional model 
had a good fit with the data. Furthermore, the study found evidence of both convergent and 
discriminant validity as well as high reliability. The GAD-7, therefore, shows promise as an 
instrument to measure generalized anxiety in the South African working population, which 
will aid employers in developing intervention programs. 
Keywords: anxiety, generalised anxiety disorder, well-being, psychological well-being, 
Generalised Anxiety Disorder 7-item Scale (GAD-7), mental illness, workplace, validity, 
reliability 
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Chapter 1: Introduction 
1.1 Chapter Introduction 
This chapter introduces the constructs of well-being, psychological well-being, mental 
illness, anxiety, generalised anxiety disorder (GAD), and the GAD-7 measure. The chapter 
concludes by stating the study’s aim and the hypotheses that are the focus of this study.  
1.2 General Introduction 
The well-being of employees has been a topic of research of the social sciences for 
decades (Diener, Suh, Lucas, & Smith, 1999; Prescott-Allen, 2001; Ryff & Keyes, 1995). 
The construct of well-being has been a source of much confusion due to its broad definition 
and various forms (Dodge, Daly, Huyton, & Sanders, 2012). Well-being is best defined as 
positive affect outweighing negative affect, alongside living well (Frey & Stutzer, 2010). One 
of the forms of well-being is that of psychological well-being. Defined as the achievement of 
the optimal self (Deci & Ryan, 2008a) psychological well-being entails not just the lack of 
mental illness but individuals striving to reach a level of mental health (Huppert, 2009). The 
achievement of well-being has been shown to provide various benefits for organisations and 
employees (Rothmann, 2008). 
However, the prevalence of mental illness remains a challenge among employees and 
professionals within South Africa. Mental illnesses are described as the experience of distress 
in such a way that an individual may not be able to function as he/she normally does 
(Corrigan, Druss, & Perlick, 2014). The experience of distress may lead to the impairment of 
an employee’s ability to perform the required tasks, which affects both the organisation and 
the employee performance (Heslin et al., 2017; Knapp, 2003). Of the various forms of mental 
illness that are diagnosable within the Diagnostic and Statistical Manual of Mental Disorders, 
5
th
 Edition (DSM-V) (American Psychological Association [APA], 2013), anxiety is one of 
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the most prevalent (Baxter, Scott, Vos, & Whiteford, 2013). Anxiety is a broad term that is 
best described as the overreaction towards a real or perceived threat (APA, 2013). Anxiety 
may arise from one specific or myriad sources that can cause distress. Most common of these 
in South Africa is generalised anxiety disorder (Johnson, Jones, Seidenberg, & Hermann, 
2004), which entails the experience of anxiety from a non-specific source (APA, 2013). As 
such, reliable measures are essential in identifying the impact of generalised anxiety and 
allowing for the treatment of this disorder. 
1.3 Problem statement 
Based on the severe impact that anxiety and anxiety-related disorders can have on 
organisations and employees, it is crucial that organisations invest in a better understanding 
of the pervasiveness thereof and how they can be mitigated. In this regard, it is essential that 
valid and reliable measuring instruments are utilised to measure anxiety among employees.  
1.4 Research Hypotheses: 
In order to address the problem statement, the following hypotheses were formulated and will 
be tested in this study: 
 The GAD-7 is a reliable instrument for the measurement of anxiety. 
 The GAD-7 has acceptable convergent validity. 
 The GAD-7 has acceptable discriminant validity. 
 The GAD-7 has acceptable construct validity. 
1.5 Consequences of mental illness in the workplace 
The impact that mental illness can have on the employee and the organisation as a 
whole is dependent on the severity, treatment, and disability of the employee (Muschalla, 
2008). While employees with less severe symptoms and disability may be able to function 
normally in the workplace, certain events such as stress or the loss of a loved one or support 
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structure may increase the severity of the symptoms experienced by the employee (Lehman et 
al., 2002).  
Mental illness, when it has a debilitating impact, may decrease employees’ drive to 
achieve and meet their work goals or quotas (Haslam, Atkinson, Brown, & Haslam, 2005). 
This may lead to additional stress and conflict that may further exacerbate the symptoms 
experienced by said employee (Haslam et al., 2005). These experiences may result in the 
employee employing avoidance tactics such as absenteeism, social withdrawal, and behaviour 
conformance (Corrigan, Druss, & Perlick, 2014). These behaviours may also be enacted due 
to the perceived stigma around mental illness as those who suffer from a mental illness may 
change their behaviour in an attempt to disguise their symptoms (Micoulaud-Franchi et al., 
2016).  
These behaviours may, however, also result in additional stress placed on the 
employee as he or she may be unable to perform and meet the expectations of colleagues and 
management. As such, mental illness affects the overall performance of the organisation and 
the individual performance of employees (Knapp, 2003). Additionally, mental illness has 
been found to have severe financial implications for both employees and organisations 
(Goetzel et al., 2004; Heslin et al., 2017). For the organisation, this includes a loss of work 
time, loss of performance, and increased spending on recruitment, support structures, and 
employee development (Heslin et al., 2017). For employees, the costs include the additional 
burden of mental healthcare (e.g., medication and therapy) and decreased income due to 
additional non-working days (Vigo, Thornicroft, & Atun, 2016).  
Mental illnesses are prevalent across the globe, constituting 13% of the burden of disease 
(Timmermans, 2011). A South African stress and health study found anxiety disorders to be 
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the most common mental illness in South Africa, with a high concentration of the disorders 
among people of working age (18–64) (Herman et al., 2009). 
1.6 Chapter Summary 
This chapter introduced the constructs that make up the study and indicated the reason and 
importance for the study to be conducted. Lastly, the hypotheses that were investigated were 
listed. The next chapter includes reviews of the relevant literature regarding the constructs of 
interest.  
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Chapter 2: Literature review 
2.1 Chapter Introduction 
This chapter provides a review of the literature regarding the constructs of interest in the 
study. The review focuses on the impact that anxiety and more specifically generalised 
anxiety disorder has in the workplace. Furthermore, the value of having valid and reliable 
measuring instruments is argued, alongside the fundamental psychometric properties of a 
valid and reliable measuring instrument. Lastly, the GAD-7 scale, which measures 
generalised anxiety disorder, is discussed and relevant literature is reviewed. In conclusion, 
the chapter will list the research questions that this study aimed to answer. 
2.2 Well-being  
Well-being as a concept is difficult to define due to its broad nature and how it is 
conceptualised in literature (Dodge, Daly, Huyton, & Sanders, 2012). However, most authors 
state that well-being consists of the experience of positive feeling and dispositions (e.g., 
pleasure, delight, contentment), the lack of negative factors (e.g., dejection), and aspects such 
as self-actualisation and living well (Frey & Stutzer, 2010).  
 Deci and Ryan (2008) indicated that well-being can be categorised according to two 
approaches. The first is the hedonic approach, which is linked to subjective well-being and 
consists of the interaction between positive and negative affect and life satisfaction (Diener, 
Suh, Lucas, & Smith, 1999). This approach looks at how people perceive their own 
subjective well-being based on their experiences and perceptions (Lent & Brown, 2008). 
Subjective well-being describes “how and why people experience their lives in positive ways, 
including cognitive judgements and affective reactions”(Diener, 1984, p. 542). The second 
approach is the eudemonic view, alternatively named psychological well-being (Tolieng, 
Prasirtsak, Sitdhipol, Thongchul, & Tanasupawat, 2017). Waterman (1993) suggests that 
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eudaimonia occurs when people’s lives and associated activities (e.g., work and employment) 
align with important values and experience engagement in their own lives. Psychological 
well-being is seen as reaching the optimal self by various means such as finding meaning 
(Deci & Ryan, 2000) and growth (Ryff & Keyes, 1995). Compared to subjective well-being, 
eudaimonia indicates that life includes more than just positive affect and the experiences 
described in the hedonic approach.  
However, many physical and psychological factors can impede the achievement of 
well-being. Factors such as mental illness may indeed have a detrimental impact on the 
achievement of well-being by individuals. The stigma perceived by sufferers in various areas 
of their lives also impacts well-being negatively (Markowitz, 1998; Ociskova, Prasko, 
Kamaradova, Grambal, & Sigmundova, 2015). The workplace is a particular area of interest 
in terms of well-being.   
2.3 Well-being in the Workplace  
Work-related factors such as employee wellness programs have been found to 
counteract the negative impact of factors such as mental illnesses (including anxiety) on 
employee performance (Donaldson, 1993).The experience of well-being has been linked to 
increased job satisfaction (Brief & Weiss, 2002) due to increased positive experiences at 
work. Furthermore, well-being due to work-related factors has been associated with increased 
organisational commitment as employees are better able to relate to the organisation and their 
work (Brunetto, Teo, Shacklock, & Farr-Wharton, 2012).  
In comparison, the experience of ill-being by employees due to factors such as mental 
illness has been found to have a negative impact on the performance and engagement of 
employees. Mental disorders such as anxiety, depression, and phobias have been linked to 
behaviours such as presenteeism (Noordik, Van Der Klink, Klingen, Nieuwenhuijsen, & Van 
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Dijk, 2010), absenteeism (Renee Baptiste, 2008), and work impairment (Lim, Sanderson, & 
Andrews, 2000).  
2.4 Psychological Well-being  
Psychological well-being is a major factor in mental health (Keyes, 2005) and has 
been defined as more than merely the absence of mental illness (Ryff, 2013). Also, 
psychological well-being consists of more than positive experiences offsetting negative ones 
but also refers to the achievement of the optimal or best self (Deci & Ryan, 2008a; Huppert, 
2009; Ryff, 1989; Ryff & Keyes, 1995).  
While the absence of mental illness within the workforce would be ideal, its 
prevalence in the form of anxiety, depression, and other disorders (Stein et al., 2009) 
indicates the impact that it may have on the psychological well-being of employees. While 
the presence of mental illnesses has been found to be detrimental to psychological well-being, 
it does, however, not stop the achievement thereof. The identification and treatment of 
disorders such as GAD have been found to be fundamental in overcoming its negative impact 
on the well-being of sufferers (Slade, 2010).  
2.4.1 Work-related antecedents of psychological well-being 
Work-related causes of psychological well-being are generally linked to the 
experiences of positive and negative affect (Zammuner & Galli, 2005). These experiences 
can arise from factors such as involvement, job satisfaction (leading to positive feelings), and 
emotional exhaustion (leading to negative feelings). Other outcomes, such as occupational 
stress and burnout, arise from a lack of job resources to compensate for job demands 
(Rothmann, 2008). Positive factors, such as work engagement and job satisfaction, were 
determined to be negatively related to occupational stress and burnout. If job resources 
outweigh job demands, increased well-being can result (Tims, Bakker, & Derks, 2013). 
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 Danna and Griffin (1999) state that there are three causal factors that impact well-
being at work. The first is “the work setting” (Simone, 2014, p. 119) of the organisations. 
This encompasses the safety and security of employees while at work. The second is the 
personality of employees who may have either an internal or an external locus of control. 
Employees who function in positions that fit them may experience more psychological well-
being. However, when the fit does not exist or is impacted by forces such as mental disorders, 
employees may be unable to achieve psychological well-being (Bond & Bunce, 2003). The 
third factor is occupational stress, which refers to work-related causes of stress in employees. 
These stressors have a direct impact on the well-being and health of employees (Sieberhagen, 
Rothmann, & Pienaar, 2009). The absence of work-related aspects, such as job insecurity, 
work-life conflict, and an overly heavy workload, which impede health and well-being, allow 
employees to experience the physical, emotional, and cognitive benefits of well-being 
(Simone, 2014).  
2.4.2 Outcomes of psychological well-being in the workplace  
Psychological well-being has also been found to hold various benefits to employees 
and organisations (Danna & Griffin, 1999; Deci & Ryan, 2008b). Rothmann (2008) found 
that psychological well-being decreases burnout and organisational stress levels among 
employees while being associated with improved job satisfaction and higher levels of work 
engagement. Furthermore, Wright and Bonett (2007) found a significant bivariate 
relationship between psychological well-being and job satisfaction, as well as a negative 
relationship with employee turnover. 
When the workplace is not conducive to the achievement of well-being, it may lead to 
an increase in negative performance outcomes for the organisation (Muschalla, 2008). A lack 
of employee well-being has been linked to decreased performance, motivation, and 
engagement (Rothmann, 2008). These effects have an increased impact on employees who 
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suffer from or are more predisposed to certain mental disorders (Wolitzky-Taylor et al., 
2014). Such employees may experience increased levels of stress and anxiety while at work. 
These experiences may promote a cycle of decreased workplace performance of those with 
mental illnesses as it worsens the symptoms and behaviours linked to anxiety and other 
mental illnesses (Waters, Farrell, & Schilpzand, 2013). 
2.5 Mental Illness  
Mental illness is defined as the experience of distress to the extent that the normal 
functioning of an individual is impaired (Corrigan et al., 2014). The DSM-V defines a mental 
disorder as a condition distinguished by a clinically significant disturbance in an individual’s 
reasoning, emotional control, or conduct that indicates a disruption in the various processes 
underlying mental functioning. Overall, this dysfunction of psychological processes can lead 
to significant suffering or incapacitation in social, work, or other significant life activities. 
(APA, 2013). 
Thus the DSM-V (APA, 2013) provides a definition that includes the following 
criteria: (1) the distress is clinically significant (meets criteria for diagnosis), (2) normal 
functioning is impaired (thoughts emotions and behaviour are impacted), (3) there is an 
experience of significant distress or disability (during important life activities), and (4) it is 
not the appropriate response to a temporary stressor such as social politics (Vigoda, 2013).  
2.5.1 Antecedents of mental illness 
While the causes of mental illnesses are not fully known, researchers have identified 
various factors and forces that can impact on the susceptibility to and the development of 
mental illness (Waters et al., 2013). The DSM-V (APA, 2013) identifies three factors that 
generally cause mental disorders, namely temperament, environment, and 
genetics/physiology. 
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Temperament refers to the “constitutionally based individual differences in reactivity 
and self-regulation” (Rothbart, Posner, Rueda, & Sheese, 2011, p. 1). The definition consists 
of three aspects, the first being constitutionally, which refers to temperament being biological 
in nature and affected by experiences in life and genetic heritage (Rothbart, 2015). The 
second aspect is reactivity, referring to how easily a person can become psychologically, 
emotionally, and behaviourally aroused with regards to his or her environment. The third 
aspect is self-regulation, which encompasses an individual’s ability to control and regulate 
his or her reactivity. 
Environmental aspects refer to the situations in which individuals find themselves 
during their development and life. These environments include prenatal (e.g., nutrition and 
prenatal stress), perinatal (e.g., preterm birth and obstetric complications), childhood (e.g., 
bullying and urbanicity), adolescence (e.g., substance use), and adulthood (e.g., stressful life 
events and toxoplasma) (Schmitt, Malchow, Hasan, & Falkai, 2014; Uher, 2014). These 
environments have a significant impact on the development of mental illness and, alongside a 
genetic predisposition, may predict an individual’s susceptibility of developing a mental 
illness. 
Genetic/physiology factors refer to the identification of trait markers and genotypes 
(Uher & McGuffin, 2008). However, research results have been found to be inconsistent due 
to the interaction between genetics and environment (Moffitt, Caspi, & Rutter, 2005). 
Furthermore, gene polymorphism (genetic changes) has also been linked to environmental 
interaction, indicating that genetic research is supported by research into environmental 
factors (Caspi et al., 2005; Eaves, Silberg, & Erkanli, 2003). Possible genetic factors that play 
a role in the development of mental disorders such as depression, schizophrenia, and certain 
psychotic disorders have been identified. Specific genetic indicators such as CACNAIC and 
CACNB2 have been linked to several mental disorders in a study by Smoller et al. (2013).  
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2.5.2 Outcomes of mental illness  
The experience of distress and dysfunctions may cause disability and can manifest as 
an illness that impedes the person from reaching milestones related to his or her age and 
culture (Corrigan et al., 2014). Furthermore, the well-being of individuals is also impeded by 
the disabling impact of some mental illness in various important life activities, such as 
employment, development, education, and relationships (APA, 2013). More specifically, 
these activities may be impacted by aspects such as impaired concentration, memory, and 
poor communication (Hobfoll, 2002). 
In terms of psychological well-being, mental illness may impede the achievement of 
the six dimensions of Ryff’s (1989) model. An individual’s self-acceptance may be impeded 
by the experience of depressive episodes that influence his or her self-perception. A person’s 
ability to find a purpose in life may be curtailed owing to the impeding effects mental illness 
has on important life activities. Mental illness may also hamper personal growth as it reduces 
participation in various activities that may lead to the realisation of a person’s potential. 
Sufferers may furthermore be encumbered when they attempt to achieve autonomy as they 
may be dependent on the support of others to maintain their quality of life (e.g., in the case of 
those with schizophrenia). The ability to effect change and master their environment may also 
be hampered by the resulting dysfunction in social, cognitive, and behavioural aspects, which 
could hinder their interactions with their environment. Lastly, positive relationships with 
others may be difficult to develop and maintain as distress in social relationships (e.g., in the 
case of sufferers of social anxiety disorder) may limit the sufferer’s ability to interact with 
others. 
2.5.3 Work-related antecedents of mental illness  
The work environment is the source of various causes of distress and may also 
exacerbate existing predispositions employees have towards mental illness (Lehman et al., 
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2002) These include factors such as low job satisfaction, poor job fit, negative social 
interaction, and low work engagement (Vigo et al., 2016). These factors may culminate into 
additional job stressors and demands, such as poor performance and negative performance 
feedback, which can exacerbate the symptoms of mental illnesses. Due to this, aspects such 
as self-belief may decrease so far that the work environment becomes a source of negative 
experiences and views (Wolitzky-Taylor et al., 2014). 
2.5.4 The health impairment process in the Job Demands-Resources model (JD-R) 
To understand the impact of job demands caused or exacerbated by mental illness it 
may be viewed as a job demand in the JD-R model. The model was developed by Demerouti, 
Bakker, Nachreiner, and Schaufeli in 2001 as a means of understanding  the interaction of 
individual and work related demands and resources. The interaction can be viewed as being 
either balanced or skewed. When job demands, be they perceived as outweighing, or physical 
outweigh the available job resources, it may result in the health impairment process (Ceschi, 
Sartori, Dickert, Costantini, & Fabio, 2016). 
The health impairment process consists of the cognitive, physical and psychological 
impact that excessive job demands have on a person (Schaufeli & Taris, 2014). When an 
individual who suffers from a mental illness is faced with this additional strain, they may 
experience increased distress. For example, individuals who suffer from anxiety may be faced 
with excessive job demands which in turn lead to increased anxious experiences. This 
increase in feelings of anxiety may worsen their situation resulting in additional distress and 
job demands (Fan, Blumenthal, Watkins, & Sherwood, 2015; Topcic, Baum, & Kabst, 2016).  
2.6 Anxiety 
Anxiety is defined as “ an emotional reaction arising from a real or perceived threat 
and is generally conceptualized as consisting of physiological, cognitive, and behavioural 
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responses” (Waters, Farrell, & Schilpzand, 2013, p. 14). The DSM-V (APA, 2013) describes 
anxiety as “the anticipation for future danger perceived or unperceived and is usually 
associated with muscle tension and vigilance” (p. 189). Everyone experiences anxiety to a 
certain extent during their lives; however, anxiety as a mental illness means that sufferers 
may be more inclined to experience these emotions and sensations than others (De Beurs et 
al., 1999). 
Anxiety is prevalent across the globe, estimated to make up 7.3% of all diagnosed 
mental illnesses (Baxter et al., 2013). Furthermore, Johnson, Jones, Seidenberg, and 
Hermann, (2004) estimated that 15.8% of individuals in South Africa may suffer from an 
anxiety disorder over the course of their life. 
Employees who face a lot of stressors arising from work are more susceptible to 
experiencing anxiety. These stressors, alongside individual factors relating to temperament, 
environment, and genetics, may increase a person’s chances of developing an anxiety 
disorder (Andrea et al., 2004).  
2.6.1 Antecedents of Anxiety 
As is the case with mental illness in general, the risk factors for anxiety are also 
organised in term of temperament, environment, and genetics/physiology (APA, 2013). 
Temperamental factors 
Degnan et al. (2010) found that an individual who is more cautious and fearful by 
nature may have a higher likelihood of being diagnosed with an anxiety disorder. Personality 
factors such as neuroticism (Cattell & Scheier, 1961) have been found to indicate a person’s 
predisposition towards anxiety in some instances. Paulus, Vanwoerden, Norton, and Sharp 
(2016) found that individuals who may be more neurotic are more impacted by the 
experience of shame. These individuals may find that experiences similar to those in which 
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they have previously experienced shame can cause an anxiety response. Individuals who are 
unable to cope with life demands or who are not resilient have an increased risk of 
developing depression and anxiety (Australian Government Department of Health and 
Ageing, 2007). 
Environmental factors 
Child abuse has been found to contribute to suffering from illnesses such as anxiety, 
depression, and post-traumatic stress disorder later in life (APA, 2013). Parental anxiety has 
also been found to increase the likelihood of children developing anxiety disorders in 
adulthood. Parental interactions in such instances could be fear- or anxiety-inducing and have 
been linked to instances of child abuse (Grover, Ginsburg, & Ialongo, 2005). Rapee, 
Schniering, and Hudson (2009) found that these interactions are linked to parental over-
control and protection, and to less autonomy. These interactions during the developmental 
phase have been linked with the development of anxiety later in life (Kendall & Ollendick, 
2004). 
Genetic and physiological factors 
Prenatal damage refers to any injury that was received while a person was still in the 
womb (Schwartz, Susser, & Susser, 1999). This damage may be caused by the mother using 
substances, lack of prenatal care, or pregnancy complications such as malnutrition or lead 
exposure (Opler et al., 2004). These impediments to healthy development may lead to 
chemical imbalances, autism, or learning difficulties that increase the susceptibility of 
individuals to develop depression, anxiety, or schizophrenia (Opler et al., 2004). 
Furthermore, the use of substances such as alcohol, cannabis, and tobacco (Lê Cook et al., 
2014) has been identified as having a large impact on the susceptibility of individuals to 
develop mental illnesses, and also hindering the treatment and recovery of sufferers 
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(Jacobson & Greenley, 2001). These substances have been linked to schizophrenia, 
depression, and anxiety (APA, 2013). 
2.6.2 Workplace risk factors and antecedents 
The workplace is also a possible source of anxiety. Haslam, Atkinson, Brown, and 
Haslam (2005) identified several work-related causes of anxiety, such as high workloads, 
managerial insensitivity, ineffective communication, limited knowledge of issues regarding 
mental health, and hostile employment relations. Other factors such as job anxiety, job 
insecurity, organisational change, transition between positions and organisations, and a lack 
of role clarity have been found to be sources of anxiety within the workplace (Bovey, 2001). 
In their meta-analysis, Bhui, Dinos, Stansfeld, and White (2012) identified that psychological 
work place stressors may lead to an increase of anxiety in employees. Stressors such as low 
control, poor social support, and excessive work demands are causes of both workplace stress 
and anxiety (Allen, Rapee, & Sandberg, 2008). The findings also indicated that job resources 
(such as good relationships with management) and cognitive behavioural programs (such as 
relaxation classes) decreased the impact of the job demands (Noordik et al., 2010; Penalba, 
McGuire, & Leite, 2008). These activities allow organisations to address existing anxiety 
within the workplace and provide a means of addressing some of the sources that may cause 
employees to be anxious (Scanlan, Meredith, & Poulsen, 2013). 
2.6.3 Outcomes of Anxiety 
Anxiety holds negative effects for sufferers in the various activities in which they 
partake during their lives. The general reactions that are faced by anxiety sufferers include 
“nausea, head-aches, dizziness, trembling, insomnia and lack of energy” (Haslam et al., 2005, 
p. 210). Furthermore, the experience of anxiety is caused by the stimulation of the autonomic 
nervous system, which releases adrenaline and cortisol. This results in a decrease of the 
normal functioning due to increased heart rate, hypervigilance, and sensory arousal (Craske 
VALIDATION STUDY: GENERALISED ANXIETY DISORDER 7 ITEM SCALE 
 
16 
& Waters, 2005). These reactions can cause a change in the normal behaviour of an 
individual as they may experiencing mental and physical distress. Those who have become 
distressed due to experiences, such as social interactions or stressful events may attempt to 
avoid these situations. Furthermore, these experiences may lead to an increase in anti-social 
behaviours when faced with the potential of experiencing the distress again. Individuals may 
react in ways ranging from fearful behaviour (i.e. crying or withdrawing slowly) to more 
aggressive ways (i.e. swearing and physical altercations) (Goldstein & Mellers, 2006; 
Salkovskis, 1991).  
2.6.4 Workplace consequences of anxiety 
Mental ill-health, including anxiety or approach-avoidance based behaviours, has 
been found to be prevalent within the work environment (Chevalier et al. 1996; Bültmann et 
al. 2002; Ferris, Lim, Chen, & Ferris, 2016). Anxiety can have multiple work-related 
consequences for employees who suffer from it, such as increased absenteeism and job stress, 
alongside decreased performance and work engagement (Jones, Latreille, & Sloane, 2016). 
Furthermore, anxiety as a source of mental ill-health has been linked to severe functional 
disability at work as well as work impairment (Stansfeld et al., 1995). These impairments 
include negative mood states, psychosomatic complaints, and sleep disturbances, which may 
impair normal performance and functioning. Haslam et al. (2005) identified impaired focus, 
severe emotional anguish, and decreased motivation as symptomatic of employees suffering 
from anxiety. These reactions impede employees from making decisions and maintaining 
their social environment due to the use of avoidance strategies (Andrea et al., 2004).  
Although the DSM-V identifies several anxiety disorders, this study focused on 
generalised anxiety disorder specifically, as it is the most prevalent anxiety disorder and best 
reflects the typical symptoms and experience of anxiety (Johnson, Jones, Seidenberg, & 
Hermann, 2004).  
VALIDATION STUDY: GENERALISED ANXIETY DISORDER 7 ITEM SCALE 
 
17 
2.7 Generalised Anxiety Disorder (GAD) 
Generalised Anxiety Disorder is described as the consistent experience of anxiety and 
worry that does not always have a specific cause or source (Craske & Waters, 2005; Waters 
et al., 2013). The causes and impact of generalised anxiety disorder are similar to that of 
anxiety that does not meet strict diagnostic criteria, as symptoms are similar and differ only in 
intensity (Craske & Waters, 2005). 
Symptoms of generalised anxiety include “restlessness, fatigue, difficulty 
concentrating, irritability, muscle tension and sleep disturbance” (APA, 2013, p. 222). The 
impact of the symptoms must be clinically significant as the distress must significantly 
impact on important areas of functioning such as work and social interactions. Furthermore, 
the symptoms should not be more effectively explained by another disorder (e.g., social 
anxiety disorder), nor should they be attributable to other physiological illnesses such as 
diabetes or hyperthyroidism (APA, 2013). It is important to be aware, however, that a person 
may experience severe anxiety symptoms that can negatively impact his or her performance 
at work while still not meeting the diagnostic criteria. Anxiety symptoms lie on a continuum 
and the experience thereof is highly subjective; therefore, an individuals’ perceptions of how 
debilitating their anxiety is will differ (Chen, Hermann, Rodgers, Oliver-Welker, & Strunk, 
2006). As such, psychological measures are needed to determine the severity of the disorder, 
as well as differentiate between various mental illnesses. To achieve this, psychological 
measures need to be valid and reliable for the population for which they are being used. 
2.8 Psychometric Properties of Psychological Assessments 
2.8.1 Reliability  
Reliability refers to an instrument being able to measure scores across various uses of 
the instrument consistently. Reliability also refers to the ability of scores to remain relatively 
consistent, regardless of the impact of unrelated variables (Lewis & Loewenthal, 2015). 
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Several forms of reliability exist, each with their own statistical methods of measurements. 
Interrater reliability refers to the use of raters who complete the same test as the respondents. 
The results are then quantitatively compared; respondent scores closer to those of the raters 
are indicative of higher reliability (Gwet, 2008). A test-retest reliability analysis is used to 
determine if the instrument consistently produces the same or similar results over time. This 
is usually done by administrating the instrument to the sample after a period of time has 
passed. Parallel-forms reliability refers to comparing the results of two samples that were 
measured using instruments that measure the same construct(s). The correlation between 
results is indicative of the reliability of the items and the tests in measuring the construct(s). 
Internal consistency is used to determine the capability of a series of items to test a particular 
construct or characteristic (Drost, 2011).  
The reliability of interest in this study is internal consistency. This refers to the 
“consistency within the instrument” and aims to determine the effectiveness of a set of items 
at measuring a specific construct (Drost, 2011, p. 111). The primary method used in 
determining internal consistency is the Cronbach’s coefficient alpha (α) (Bonett & Wright, 
2014). Cronbach’s alpha (α) provides a score from 0 to 1. According to DeVellis (2016), an 
acceptable Cronbach’s alpha should fall between .70 and .95. Scores higher than .95 may 
indicate redundancy and the need to exclude certain items that overlap (Tavakol & Dennick, 
2011).  
2.8.2 Validity 
Validity is described as the accuracy of the instrument in measuring the intended 
construct (Golafshani, 2003). Furthermore, it refers to using the scores provided by the 
instrument to make accurate inferences about the test-takers (Muñiz & Bartram, 2007). The 
scores are used to determine the behaviour or experiences associated with the construct being 
measured (Muñiz & Bartram, 2007). Several forms of validity exist: Convergent validity 
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refers to the consistency of a newly developed instrument’s results with those of a previous 
instrument that has been proven valid in measuring the same construct (Netemeyer, Bearden, 
& Sharma, 2003). This is indicated by the strength of the correlations between the scales. 
Discriminant validity refers to the ability of instruments to differentiate between constructs 
that are similar yet independent, such as depression and anxiety (Netemeyer et al., 2003). For 
a scale to have discriminant validity, it should have low correlations with another scale that 
measures a different construct. For a different scale that measures a similar construct, the 
correlation must be high but not exceed .8 (Churchill & Iacobucci, 2002). 
2.9 Generalised Anxiety Disorder 7-item Scale (GAD-7) 
The 7-item Generalised Anxiety Disorder Scale (GAD-7) was developed by Spitzer, 
Kroenke, Williams, and Löwe (2006) as a brief method for identifying possible cases of 
generalised anxiety disorder. The instructions request that the respondents indicate the degree 
to which they have experienced the particular item(s) in the past two weeks. The scale 
consists of seven items such as “Worrying too much about things” (Spitzer et al., 2006, 
p. 354), which are scored on a 4-point Likert-type scale with response options consisting of 0 
(not at all), 1 (several days), 2 (more than half the days), and 3 (nearly every day). The 
responses are then scored with the corresponding values, with a maximum score of 21. The 
scores are then used to order respondents on a scale of no (0–4), mild (5–9), moderate (10–
14) or severe (15–21) anxiety (Kroenke, Spitzer, Williams, & Löwe, 2010). 
Several clinical studies have assessed the use of the GAD-7 in countries such as the 
USA, Spain, Finland, Netherlands, and the Republic of Korea, and each of these studies 
found the GAD-7 to be valid within their cultural contexts.  
The unidimensional factor structure of GAD-7 was supported in the majority of 
research conducted (Delgadillo et al., 2012; Donker et al., 2011; Löwe et al.,2008; Moreno et 
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al., 2016; Ruiz et al., 2011; Seo & Park, 2015; Spitzer et al., 2006; Zhong et al., 2015). These 
studies found the items to load onto a single factor in all but one instance, with the exception 
being found in the clinical study by Kertz, Bigda‐ Peyton, and Bjorgvinsson (2013), who 
attributed the additional factors to specific underlying factors in the sample. 
Factorial validity was established as all items loaded under a specific factor, 
regardless of age and gender differences.( Kroenke, Spitzer, Williams, & Lowe, 2009) 
Construct validity was indicated by the intercorrelations between the GAD-7 anxiety scale, 
the PHQ-2 depression scale, the Rosenberg Self Esteem Scale, the Questionnaire on Life 
Satisfaction, and the Resilience Scale( Kroenke, Spitzer, Williams, & Lowe, 2009).  
Discriminant validity was determined in clinical studies. Most studies using clinical 
samples aimed to determine the ability of the GAD-7 to discriminate between groups 
(Moreno et al., 2016) and illness severity (Seo & Park, 2015) rather than between the GAD-7 
and other measures. However, Spitzer et al. (2006) reported that the GAD-7 is able to 
distinguish between those who suffer from GAD, those who do not suffer from GAD, and 
those who suffer from GAD and a comorbid disorder like depression. No studies could be 
found using either clinical or non-clinical samples that reported on the validity and reliability 
of the use of the GAD-7 in the South African context. 
Convergent validity was demonstrated by Spitzer et al. (2006), who reported good 
convergent validity using a clinical sample with correlations between the GAD-7 and the 
Beck anxiety inventory (r = .72) and the symptom checklist anxiety subscale (r = .74). 
Furthermore, Kertz et al. (2013) reported a correlation of r = .77 between the GAD-7 and the 
DASS-21 anxiety subscale in a clinical sample. Additionally, Ruiz et al. (2011) reported 
correlations between the GAD-7 and the Hospital Anxiety and Depression Scale (HADS) 
anxiety subscale (r = .903). 
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The reliability of these studies were reported using Cronbach’s alpha, which ranged 
between .86 and .94 for clinical studies (Delgadillo et al., 2012; Donker et al., 2011; Ruiz et 
al., 2011; Seo & Park, 2015; Spitzer et al., 2006; Zhong et al., 2015). Löwe et al. (2008) 
reported an alpha of .89 for their validation study using the general population.  
As can be seen from the literature, anxiety is a serious concern in the workplace 
environment. To be able to intervene and deal with this phenomenon in appropriate ways, it 
is firstly important to have valid and reliable measuring instruments. The purpose of this 
study, therefore, was to validate the GAD-7 for use among a non-clinical, working sample of 
South Africans.  
The following hypotheses were investigated: 
1. The GAD-7 is a reliable instrument for the measurement of anxiety. 
2. The GAD-7 has acceptable convergent validity. 
3. The GAD-7 has acceptable discriminant validity. 
4. The GAD-7 has acceptable construct validity. 
2.10 Chapter summary 
This chapter presented the existing literature relating to well-being in the workplace, with 
a specific focus on mental illness and anxiety and the impact these may have within the 
workforce. The necessary psychometric properties for the GAD-7 to be considered a valid 
and reliable measure within the South African context were discussed. A review of the 
existing literature regarding the use, reliability, and validity of the GAD-7 was discussed. 
Lastly, the hypotheses to be investigated in the study were listed. 
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Chapter 3: Research Methodology 
3.1 Chapter Introduction 
This chapter outlines the design and methodology used in this study. The research 
design consists of the method used and the process followed during this study. The discussion 
of the method includes descriptions of the sampling procedure, the characteristics of the 
participants, the research procedure, and the measuring instruments used in this study. 
Thereafter, the statistical methods employed in this study are presented and ethical issues are 
discussed. 
3.2 Research Approach 
  The study was conducted using a quantitative approach, which is described as the use 
of numerical data and statistical analysis to produce results regarding the subject of study 
(Williams, 2007). Furthermore, this study made use of a cross-sectional design, which 
consists of gathering data regarding the variables at a specific point in time (Hawker & 
Boulton, 2000). It was selected as it allowed for the measurement of generalised anxiety 
disorder within a much more representative research sample, as respondents would not have 
to agree to long term participation in the study (Levin, 2006). 
3.3 Research Procedure 
This study made use of two existing datasets that were compiled in 2016 and 2017 by 
master’s and honours students at the University of Johannesburg (UJ). The data were 
gathered using both digital and paper-and-pencil questionnaires. The electronic versions were 
administered through the online service SurveyMonkey. Respondents were informed that 
their participation was voluntary and informed consent was requested in the form of a 
signature (on the hard copy version of the questionnaire) and by the click of a button (on the 
digital version). 
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3.4 Respondents 
Respondents were required to be over the age of 18, this was done to ensure that they 
have had some opportunity to gain work experience and are of the age to give consent. 
Additionally, respondents were required to have been employed for at least one year and have 
had a good command of English. The data consist of responses provided by 644 respondents 
(n = 644); 390 from the 2016 dataset and 254 from the 2017 dataset. The participants are 
described in Table 3.1. 
Table 3.1 
 Demographic Characteristics of the Participants (n = 644) 
Characteristic Category Frequency  Percentage 
Gender  Male 178 33.8 
 Female 338 64.3 
 
 
Missing values 10 1.9 
Marital Status Single 214 40.7 
 Live with someone 60 11.4 
 Married 222 42.2 
 Divorced 19 3.6 
 Widow/Widower 6 1.1 
 Missing values 5 1.0 
Nationality South African 510 97 
 Other  11 2.1 
 Missing values 5 1.0 
 
Ethnicity African 298 56.7 
 White 221 42 
 Missing values 7 1.3 
 
Home Language Afrikaans 136 25.9 
 English 31 5.9 
 Ndebele 11 2.1 
 Sepedi 112 21.3 
 Sesotho 25 4.8 
 Swati 70 13.3 
 Tsonga 21 4.0 
 Tswana 43 8.2 
 Venda 10 1.9 
 Xhosa 21 4.0 
 Zulu 32 12.0 
 Other 4 .8 
 Missing values 1 .4 
 
Highest Qualification Grade 9 (standard 7) 10 1.9 
 Grade 12 (Matric) 80 15.2 
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Characteristic Category Frequency  Percentage 
 Certificate 33 6.3 
 1-year Diploma 33 6.3 
 3-year Diploma 111 21.1 
 Degree 123 23.4 
 Honours Degree 80 15.2 
 Master’s Degree 37 7.0 
 Doctoral Degree 1 .2 
 Other 16 3.1 
 Missing values 2 .4 
Note: Values are rounded to one decimal place 
 
Table 3.1 shows that the sample consisted of 68.3% female and 31.7% male 
participants. Most participants were either single (40.7%) or married (42.2%) at the time of 
data collection. Additionally, almost all participants were South African nationals (97%), 
with the rest indicating other nationalities or not indicating their nationality. The sample was 
relatively evenly divided between White (42%) and African (56.7%) participants. Similarly, a 
little under half of the participants spoke Afrikaans (25.9%) and Sepedi (21.3%), with the rest 
being distributed between other official South African languages. Most participants had an 
educational qualification of Grade 12 or higher, with only a small percentage (1.9%) having 
Grade 9 as their highest educational qualification.  
3.5 Sampling 
Respondents were obtained by using convenience sampling, whereby individuals who 
met the requirements and were easily accessible to the researchers were asked to participate 
(Onwuegbuzie, 2007). Convenience sampling was used due to its ease of use and the low 
costs associated with this method (Marshall, 1996). Snowball sampling was also used, as 
respondents were also asked to refer the researcher to other individuals known to them who 
met the criteria for participation. Snowball sampling is defined as the use of current 
participants and respondents to source additional respondents from the target population 
(Heckathorn, 2011). 
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3.6 Measurement Battery 
This study made use of three of the sections used during the original gathering of the 
data. These consisted of a biographical questionnaire, the GAD-7, and the Depression, 
Anxiety and Stress Scales (DASS-21). For this study, only the depression and anxiety 
subscales of the DASS-21 were utilised. 
Biographical questionnaire 
A biographical questionnaire refers to any questionnaire that is developed and used 
with the intention of gathering participants’ demographic information. Respondents were 
asked to indicate their gender, age, nationality, ethnicity, home language, and level of 
education. 
Generalised Anxiety Disorder 7-item Scale (GAD-7) 
As discussed previously, Spitzer, Kroenke, Williams, and Löwe (2006) developed the 
GAD-7 as a brief method for identifying possible cases of generalised anxiety disorder. 
Respondents report the extent they have experienced the seven items based on typical anxiety 
symptoms in the past two weeks; examples include “Worrying too much about things” and 
“Being so restless that it is hard to sit still” (Spitzer et al., 2006, p. 354). The items are scored 
on a 4-point Likert-type scale according to the frequency with which respondents have 
experienced items, from 0 (not at all) to 3 (nearly every day), giving a maximum score of 21. 
Respondents who score over 15 on the GAD-7 Scale are considered to have severe anxiety 
(Kroenke et al., 2010). As discussed, in Section 2.9, the scale has been shown to be valid and 
reliable in several studies. 
Depression, Anxiety and Stress Scales (DASS-21) 
 In this study, the depression and anxiety subscales of the DASS-21 were used to 
assess discriminant and convergent validity, respectively. The DASS-21 is a condensed 
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adaptation of the DASS developed by Lovibond and Lovibond (1995), which consisted of 48-
items. The DASS was developed to provide a means of overcoming challenges faced by 
psychologists who found it difficult to distinguish between anxiety and depression using the 
existing scales at the time. The original 48 items were decreased to 21 through the use of 
factor analyses based on the results provided by several out-patient samples (Lovibond & 
Lovibond, 1995). 
The DASS-21 consists of three subscales measuring depression, anxiety, and stress, 
with 7 items in each subscale (Henry & Crawford, 2005). Participants are asked to answer 
items such as “I felt that I had nothing to look forward to.” The response scale consists of a 
four-point Likert-type scale ranging from 0 (did not apply to me at all) to 3 (applied to me 
very much, or most of the time) (Sinclair et al., 2012 p. 265). 
 Antony, Bieling, Cox, Enns, and Swinson (1998) found the DASS-21 to be reliable 
and reported Cronbach’s alphas ranging from .87 to .94 for each of the subscales. These are 
comparable to the reported internal consistencies of more recent studies (Clara, Cox, & Enns, 
2001; Daza, Novy, Stanley, & Averill, 2002; Henry & Crawford, 2005; Sinclair et al., 2012). 
Within this study, the depression, anxiety, and stress subscales of the DASS-21 were found to 
have similar Cronbach’s alphas of .90, .85, and .89, respectively. Sinclair et al. (2012) also 
reported good convergent and divergent validity when compared to other scales. In a non-
clinical sample of South African employees, the DASS-21 was found to be valid and reliable. 
A Cronbach’s alpha of .94 for the overall instrument, with alphas of .85, .90, and .87 reported 
for the subscales of depression, anxiety, and stress, respectively (Smith, 2016). Smith (2016) also 
reported that DASS-21 showed acceptable construct validity, discriminant validity, and 
convergent validity.  
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3.7 Statistical analyses 
Descriptive statistics were employed to report on mean scores, standard deviations, 
skewness, and kurtosis for the items of the GAD-7. Inferential statistics employed were 
correlations. Also, an exploratory factor analysis (EFA), as well as a confirmatory factor 
analysis (CFA) were conducted to examine the factor structure of the GAD-7. The Statistical 
Programme for the Social Sciences (SPSS), version 25 (1989, 2017) was utilised for 
descriptive statistics, correlations, and the EFA. The Lavaan statistical package in RStudio 
(RStudio, Inc., 2018) was utilised for the CFA and to examine discriminant validity. 
Correlations were employed to examine convergent validity 
3.7.1 Exploratory factor analyses 
An exploratory factor analysis (EFA) is a statistical technique geared towards 
determining how many of underlying factors are measured by the variables in an instrument. 
The EFA differs from the CFA due to the fact that it does not impose any preconceived 
structure on the outcomes of the analysis (J. S. Williams & Child, 1974). An EFA indicates 
the number of items that load on the respective factors, and the magnitude of the loadings for 
each item onto that specific factor. The recommended cut-off for acceptable factor loadings is 
.30, alongside the requirement that the item does not cross-load onto multiple factors. Items 
that meet these criteria are considered acceptable (Costello & Osborne, 2005). 
 Principal axis factoring (PAF) was conducted first to determine the number of items 
to be retained. This was done due to the skewness and kurtosis of the data after an 
investigation of the distribution histogram. No method of rotation was used as only one factor 
was extracted and rotation was not possible (Costello & Osborne, 1994). The scree plot, 
eigenvalues (>1), and parallel analysis were used to determine the numbers of factors that 
were loaded. Furthermore, both the commonalities and factor loadings were compared with 
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the minimum cut-offs of .40 and .32, respectively, as recommended by Costello and Osborne 
(1994).  
3.7.2 Confirmatory factor analyses 
  Suhr (2006) defines confirmatory factor analysis (CFA) as a statistical technique used 
to identify whether a relationship exists between the identified variables and the underlying 
latent constructs. Conducting a CFA requires the researcher to form a hypothesis regarding 
the relationship between the variables and the underlying construct to determine if the 
variables measure the construct(s). This is indicated by the model fit, which is deemed to be 
acceptable when equal to or exceeding .90 (Hu & Bentler, 1999).  
In order for the CFA to be used, however, it does require that various criteria are met. 
Initially, the researcher must conduct a review of existing theory to determine the 
appropriateness of the variables being used. This will then be used to develop the theoretical 
model  (Furr, 2011) . For this study, the theoretical model will consist of the symptoms of 
GAD identified within the DSM-V (APA, 2013). The theoretical model, as well as the results 
of the EFA, were used to specify the model(s) that were tested in the CFA. This was due to 
the need for specific parameters within which to conduct the CFA (Matsunaga, 2011). 
The accuracy of the theoretical model is indicated using fit indices. Fit indices 
indicate the consistency between the hypothesised model and the collected data (Lemaire, 
Csill, Jay, Lee, & Blum, 2016). For this study the following fit indices were used: Chi-square 
statistics, the root mean square error of approximation (RMSEA), standardised root mean 
square residual (SRMR), the goodness-of-fit index (GFI), the Tucker-Lewis index (TLI), and 
the comparative fit index (CFI) (Furr & Bacharach, 2014). 
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The Chi-square statistic is used to determine the disparity between the hypothesised 
model and the collected data (Matsunaga, 2011). The fit is indicated by whether the Chi-
square is significant or insignificant. An insignificant Chi-square is indicative of a low 
disparity and provides support for the hypothesised model; in comparison, a significant Chi-
square (P < 0.05) indicates an inadequate fit between the model and the data (Furr, 2017). It 
is important to note that Chi-square has been found to be significantly impacted by sample 
size (Matsunaga, 2011). Also, an insignificant Chi-square would be indicative of a perfect 
model fit which is hardly ever obtained in social sciences. 
The RMSEA “estimates the amount of approximation per model degree of freedom 
and takes sample size into consideration” (Kline, 2005, p. 139). The RMSEA measures how 
closely the models fit the data. The recommendations for an acceptable cut-off score range 
from .06 to .08 (Hu & Bentler, 1999). Matsunaga (2011) states that the score should be below 
the upper recommended limit of <.080, however, <.060 is optimal.  
The standardised root mean square residual (SRMR) is “the square root of the 
difference between the residuals of the sample covariance matrix and the hypothesised 
covariance model” (Hooper, Coughlan, & Mullen, 2008, pp. 54–55). Values for the SRMR 
range from 0 to 1, with relatively good fit models obtaining values < .05 and adequate models 
< .8 (Byrne, 1998; Diamantopoulos & Siguaw, 2000; Hu & Bentler, 1999). An SRMR may 
be lower if the model includes a high number of parameters or has a very large sample size 
(Hooper et al., 2008). 
The Goodness-of-fit index (GFI) determines the amount of variance that is explained 
by the estimated population covariance (Hooper et al., 2008). This is done by examining the 
variances and co-variances, which indicate how close the model comes to duplicating the 
covariance matrix (Hooper et al., 2008). The results of the statistic can range from 0 to 1, 
VALIDATION STUDY: GENERALISED ANXIETY DISORDER 7 ITEM SCALE 
 
30 
with 1 being complete fit. Shevlin and Miles (1998) state that the general cut-off should be 
>.90 unless faced with small sample sizes and factor loadings, in which case >.95 is 
recommended. 
The Tucker-Lewis index (TLI), otherwise known as the non-normed fit index (NNFI), 
is based on the normed fit index. The TLI analyses the model through the comparison of the 
Chi-square of the hypothesised model and the Chi-square of the null hypothesis (Hooper et 
al., 2008). Similarly to the GFI, the TLI ranges from 0 to 1, with 1 indicating the best fit. Hu 
and Bentler (1999) and Kline (2005) recommend a cut-off of >.95 while van de Schoot, 
Lugtig, & Hox (2012) stated that >.90 can be deemed as adequate fit for the TLI, as studies 
with smaller samples may report bad fit using the TLI while showing good fit when using 
other measures, such as the RMSEA. 
The comparative fit model (CFI) is the revised version of the TLI, which has been 
changed to be accurate regardless of small sample sizes (Hooper et al., 2008). The CFI has a 
recommended cut-off of >.95 for good model fit(Hu & Bentler, 1999; Kline, 2005), however, 
>.90 can also be deemed as adequate fit (van de Schoot et al., 2012) . 
3.7.3 Convergent validity 
To investigate convergent validity, a correlation analysis was performed using the 
GAD-7 and the anxiety subscale of the DASS-21. Convergent validity entails the ability of 
two separate measures to measure the same construct (Carlson & Herdman, 2012). The 
requirements for convergent validity to be achieved vary widely in research. However, 
Larraza-Kintana, Wiseman, Gomez-Mejia, and Welbourne (2007) state that a minimum cut-
off of r = .28 is acceptable to indicate convergent validity. As such, any score above r = .28 
would be deemed as evidence of convergent validity. 
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3.7.4 Discriminant validity 
Discriminant validity was investigated by utilising the depression subscale of the 
DASS-21 and the GAD-7. The correlations between the two latent factors (depression and 
anxiety) were examined by doing a Chi-square difference test between the two models. In 
one model, the latent variables were allowed to correlate freely (unconstrained). In the second 
model, the latent variables were constrained to 1. This was done in the Lavaan package of 
RStudio (Satorra & Bentler, 2001). 
 The results of the Chi-square difference test should indicate whether the measures 
overlap in their measurement of the constructs or not (Kline, 2005). Discriminant validity 
would be supported if the result of the Chi-square difference test is significant (P < 0.05). In 
comparison, if the result is insignificant (P > 0.05) it would indicate that the GAD-7 model 
also measures the construct of depression (Werner & Schermelleh-Engel, 2010). 
3.8 Ethical considerations 
Voluntary participation 
Voluntary participation refers to an individual’s participating in a study without 
coercion, threats, or under the impression that participation is required (Marshall et al., 2006). 
Participants were informed of the voluntary nature of their participation and that they had the 
right to refuse participation in the research. Participants were also provided with the contact 
details of a counselling psychologist in case the items were upsetting or concerning to them. 
Informed consent 
Informed consent refers to potential respondents’ being informed of what the goal of 
the study is, their rights and responsibilities as respondents/participants, and how the data will 
be used and stored (Flory & Flory, 2015). Participants gave their consent to participate in the 
study and for the data they provided to be used in future studies. Participants were asked to 
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provide informed consent before completing either the electronic or hard copy versions of the 
questionnaire. 
Confidentiality and Anonymity 
Confidentiality refers to the identifying information collected from the respondents 
and who has access to this information (Allen, 2011). Data were collected separately from 
signed consent forms, sealed in envelopes, and collected later by the researchers. Researchers 
were ,therefore, unable to identify the respondents. The digital version of the questionnaire 
also did not request any identifying information and did not allow respondents to be 
identified. Electronically completed questionnaires were sent to an online portal to ensure 
this. Participants were therefore assured of their confidentiality. 
Right to withdraw 
Respondents were informed of their right to withdraw from the study if they so 
choose. (Edwards, 2005). They were also informed that this decision would have no negative 
consequences for them and can be taken at any time during the study. 
The 2016 and 2017 studies were given ethical clearance from the Faculty of 
Management’s research ethics committee of the University of Johannesburg, and this study 
was given ethical clearance by the College of Business and Economics’ research ethics 
committee, with the clearance code IPPM-2018-243 (M). 
3.9 Chapter Summary 
This chapter provided an explanation of the research approach, procedure and method 
followed, together with a discussion of the analysis techniques employed in this study. The 
participants and sample were described, and ethical considerations were discussed. The 
results will be presented in the following chapter. 
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Chapter 4: Results 
4.1 Chapter Introduction 
This chapter provides the results obtained from the methods and statistical analyses 
used. The results obtained in terms of the descriptive statistics, exploratory and confirmatory 
factor analyses, convergent validity, discriminant validity and reliability of the questionnaire 
are presented in this chapter. 
4.2 Descriptive Statistics  
Before statistical analysis commenced, the datasets were cleaned. Two datasets were 
utilised for the analyses. The two original datasets were combined and then randomly split 
into two. One was used for the exploratory factor analysis and the other for the confirmative 
factor analysis. For the EFA, three cases with more than 10% missing items were removed 
and for the CFA, four cases. Through calculating the Mahalanobis distance and the associated 
critical value by making use of the α = .001 with 28 degrees of freedom (number of 
variables), and the critical χ2 = 56.892, multivariate outliers were found. In the EFA dataset, 
31 outlier cases were removed and in the CFA dataset, 26 outlier cases. This resulted in a 
final sample size of 244 for the EFA dataset and 249 for the CFA dataset. Descriptive 
statistics of the GAD-7 and DASS-21 depression and anxiety subscales are presented in 
Table 4.1. These analyses were performed on the combined dataset. 
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Table 4.1 
Descriptive statistics for GAD-7 and the depression and anxiety subscales of the DASS-21 
(n= 644) 
Item Mean Std 
Deviation  
Skewness Kurtosis 
GAD1 0.76 0.83 1.014  0.55 
GAD2 0.84 0.92 0.89 -0.12 
GAD3 1 0.94 0.67 -0.40 
GAD4 0.88 0.92 0.79 -0.26 
GAD5 0.66 0.87 1.16  0.43 
GAD6 0.97 0.92 0.69 -0.37 
GAD7 0.79 0.97 1 -0.07 
DASS1 0.96 0.85 1.05  1.66 
DASS2 0.97 1.06 0.78 -0.48 
DASS3 0.70 0.84 1.16  1.08 
DASS4 0.48 0.80 1.75  2.64 
DASS5 0.83 0.84 0.97  1.04 
DASS6 0.97 0.93 0.82  0.35 
DASS7 0.41 0.74 1.89  3.37 
DASS8 0.68 0.89 1.37  1.61 
DASS9 0.79 0.96 1.17  0.90 
DASS10 0.60 0.88 1.64  2.50 
DASS11 0.87 0.91 1.04  0.98 
DASS12 0.93 0.98 1.05  0.74 
DASS13 0.72 0.89 1.32  1.61 
DASS14 0.81 0.92 1.25  1.52 
DASS15 0.59 0.87 1.60  2.41 
DASS16 0.66 0.83 1.30  1.62 
DASS17 0.47 0.83 1.94  3.58 
DASS18 0.74 0.87 1.33  1.98 
DASS19 0.64 1.02 3.04 20.35 
DASS20 0.54 0.84 1.67  2.47 
DASS21 0.41 0.77 2.26  5.90 
 
All items other than DASS19 and DASS21 fell within the skewness and kurtosis cut-
offs of -2 and 2, and -4 and 4, respectively, recommended by Blanca, Arnau, López-Montiel, 
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Bono, and Bendayan (2013). DAS19 and DAS21 did not meet the required cut-offs for 
skewness and kurtosis. It was decided to retain them nonetheless, to ensure that results are 
comparable with other studies. Also, despite the items’ meeting the acceptable cut-offs, an 
investigation of the distribution histograms indicated that the items were negatively skewed 
(Delucchi & Bostrom, 2004). Owing to this, and to ensure more robust results, all further 
analyses were conducted using methods for non-normally distributed data.  
4.3 Exploratory factor analysis (EFA) 
Sample 1 (n = 244) was used for the EFA. A principle component analysis (PCA) was 
conducted to determine the number of items to extract. An investigation of the scree plot, 
eigenvalues < 1, and parallel analysis results all indicated that the seven items of GAD-7 
loaded onto one factor (Beavers et al., 2013). Subsequently, the EFA was run using principle 
axis factoring (PAF), which is recommended for non-normally distributed data (Costello & 
Osborn, 2005). As only one factor was retained, there was no rotation. The results of the EFA 
are shown in Table 4.2. 
Table 4.2 
Factor loadings and communalities for the GAD-7  
Item Commonality Factor loadings 
GAD1 0.67 0.82 
GAD2 0.80 0.89 
GAD3 0.68 0.82 
GAD4 0.67 0.82 
GAD5 0.57 0.75 
GAD6 0.57 0.75 
GAD7 0.57 0.76 
 
According to Costello and Osborne (2005), commonalities of .8 or high are unlikely 
to occur in real data. They recommend that commonalities should fall between .4 and .7 as it 
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would indicate a low to moderate commonality. Each of the items’ commonality fell between 
.4 and .7, except for GAD1, which had a high commonality of .8. The factor loadings 
indicated that the factor is stable, indicating a strong relationship with the factor (Costello & 
Osborne, 2005). The factor was named as generalised anxiety disorder. There was therefore 
strong support for the one-factor model of the GAD-7. The inter-item correlations are 
presented in Table 4.3. 
Table 4.3 
GAD-7 Inter-item correlation matrix 
 GAD1 GAD2 GAD3 GAD4 GAD5 GAD6 GAD7 
GAD1 1   
GAD2 0.72** 1  
GAD3 0.64** 0.76** 1  
GAD4 0.64** 0.72** 0.68** 1  
GAD5 0.60** 0.63** 0.56** 0.72** 1 
GAD6 0.60** 0.63** 0.58** 0.62** 0.57** 1  
GAD7 0.62** 0.64** 0.65** 0.60** 0.57** 0.63** 1 
** Correlations are significant at the 0.01 level (P <0.01) 
 
As shown in Table 4.3, all seven GAD items correlated significantly with each other, 
with most of them having medium effect sizes (Cohen, 1988). Correlations over .3 are 
considered suitable for conducting a CFA (Beavers et al., 2013). 
4.4 Confirmatory factor analysis (CFA) 
Sample 2 (n = 249) was used to conduct the CFA. Based on the results of the EFA as 
well as literature, only a one-factor model was tested. A robust maximum likelihood method 
was used due to the data having been non-normally distributed. The hypothesised model is 
presented in figure 4.1. 
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Figure 4.1 shows the standardised and unstandardised regression weights. All standard 
estimates were significant (p = .000). The results of the CFA are shown in Table 4.4 below. 
Table 4.4 
GAD-7 model fit indices  
 RMSEA 90% CI 
RMSEA 
Chi 
Square 
CFI TLI SRMR df 
Unidimensional 
model 
0.118 0.08-
0.15 
49.38 
(Sig) 
0.96 0.94 0.04 14 
Note. RMSEA = Root-Mean-Square Error of Approximation. GFI= Goodness-of-fit Index 
TLI = Tucker–Lewis Index. CFI = Comparative Fit Index. SRMR= Standardized Root Mean 
Square Residual. Df= Degrees of freedom 
 
The Chi-square result was significant, which is common in social sciences research 
and should be considered alongside other fit indices (Kline, 2005). The RMSEA (.118) 
Figure 4.1 
 CFA GAD-7 Unidimensional Model 
 
Generalised 
Anxiety 
Disorder 
GAD7 
 
GAD6 
 
GAD5 
 
GAD1 
GAD2 
 GAD3 
 
GAD4 
 
1.00(0.79) 
1.25(0.88) 
1.27(0.85) 
1.21(0.85) 
0.95(0.72) 
1.10(0.72) 
1.17(0.76) 
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exceeded the recommended cut-off of < .80 (Matsunaga, 2011), and the SRMR was below 
the acceptable cut-off of < .08 indicating adequate model fit (Byrne, 1998; Diamantopoulos 
& Siguaw, 2000; Hu & Bentler, 1999). The CFI (.96) exceeded both the cut-offs of >.90 (van 
de Schoot et al., 2012) and >.95 (Kline, 2005) indicating good model fit. Furthermore, the 
TLI (.94) exceeded the cut-off of >.90 (van de Schoot et al., 2012) and slightly missed the 
cut-off of >.95 (Kline, 2005) which indicated adequate model fit. Considering the high factor 
loadings of the items, the fit indices for the one-factor GAD-7 provide sufficient evidence of 
model fit.  
4.5 Discriminant Validity 
To investigate discriminant validity, the depression subscale of the DASS-21 was 
utilised. The correlations between the two latent factors (depression and anxiety) were 
examined by performing a chi-square difference test between the two models. This was done 
by calculating the Satorra Bentler Chi-square using the Lavaan package of R Studio (Satorra 
and Bentler, 2001). In one model, the latent variables were allowed to correlate freely 
(unconstrained). In the second model, the latent variables were constrained to 1. A significant 
difference in chi-square values would indicate discriminant validity. The Chi-square 
difference was 113.5, with 1 degree of freedom, and this was significant at p < .001. Hence, 
discriminant validity was established for the GAD-7. 
4.6 Convergent Validity 
Convergent validity was assessed by correlating the GAD-7 and the DASS-21 anxiety 
subscale. The correlations where assessed using Spearman’s rho as the data was non-
normally distributed. Correlation coefficients above .28 can show some support for 
convergent validity (Larraza-Kintana et. al., 2007). However, Carlson and Herdman (2012) 
advise that correlation coefficients above .7 are ideal, with .5 and above indicating some 
evidence of convergent validity. In this study, a correlation coefficient of .61 (r = 0.61; p = 
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.000) (medium effect) was found, which therefore provides at least some evidence of 
convergent validity.  
4.7 Reliability Statistics  
The internal consistency reliability of the GAD-7 is shown in Table 4.5 below. 
Table 4.5 
 Internal consistency of GAD-7  
 
 
The results of the reliability statistics (Table 4.5) indicated that the GAD-7 has good 
internal reliability. The GAD 7 had a reliability of .92, which is indicative of the high 
reliability of the measure (DeVellis, 2016).  
4.8 Chapter Summary  
This chapter presented the results of the statistical analysis. The results indicated that the 
GAD-7 scale has a one-factor structure measuring anxiety. The instrument also showed 
evidence of discriminant and convergent validity, as well as high internal consistency 
reliability. 
Scales GAD-7 
Cronbach’s alpha .92 
Alpha on standardized items .93 
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Chapter 5: Discussion 
5.1 Chapter Introduction 
 In this chapter, the results presented in the previous chapter are discussed in order to 
determine whether the purpose and objectives of this study have been met. In addition, the 
similarities and contrasts between this study and other studies of the GAD-7 are discussed.  
5.2 Aim of Study  
This study aimed to validate the Generalized Anxiety Disorder 7-item Scale (GAD-7) 
for use in a non-clinical sample of employees in South Africa. 
5.3 Factor Structure of the GAD-7 
The EFA provided strong evidence for a one-factor model for the GAD-7, with strong 
factor loadings and significant correlations between all items. The CFA further confirmed 
this, with a one-factor model that showed acceptable fit. This supports the majority of 
research regarding the GAD-7 in both clinical and general population studies, which has also 
determined the unidimensionality of GAD (Delgadillo et al., 2012; Donker et al., 2011; Löwe 
et al., 2008; Moreno et al., 2016; Ruiz et al., 2011; Seo & Park, 2015; Spitzer et al., 2006; 
Zhong et al., 2015). However, some research has found generalised anxiety disorder as 
measured by the GAD-7 to consist of additional factors. Kertz, Bigda‐ Peyton, and 
Bjorgvinsson (2013) attributed these to underlying somatic and autonomic arousal factors. 
The variance was identified in items 4, 5, and 6, indicating that these items may measure 
more specific forms of GAD that have yet to be described in the literature, but that may still 
be measured using the GAD-7. 
  Donker et al. (2011), Löwe et al. (2008), Moreno et al. (2016), and Zhong et al. 
(2015) reported similar factor loadings and structure to those found in this study. The results 
differ slightly from Donker et al. (2011) and Zhong et al. (2015). The former made use of a 
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web-based method of data collection, which made it difficult to control for environmental 
factors. Additionally, they indicated that the perceived additional anonymity afforded to 
participants may have caused more honesty in their responses. The sample for the latter study 
consisted of a particular subgroup of the population, namely pregnant women (Zhong et al., 
2015). They found the GAD-7 to adhere to the unidimensional factor structure and stated a 
link between lower perceived mental and physical health and higher GAD-7 scores. This may 
be attributed to the sample composition, as women tend to report higher scores for the 
GAD-7 (Fairbrother, Young, Zhang, Janssen, & Antony, 2017) 
The fit statistics for the one-factor model did not perfectly meet all the cut-offs 
recommended yet can be considered to have acceptable to good fit with the data. The reason 
for this is due to the fact that the model fit estimates proposed by Hu and Bentler (1999) 
should not to be adhered to religiously (McNeish, An, & Hancock, 2018). Although it has 
seemingly become gospel and is used widely in research, they themselves cautioned against 
doing so. Specifically, the cut-offs recommended by them were for the specific model they 
tested in their study. Therefore, these fit indices must not be applied rigidly. Secondly, in 
studies with lower degrees of freedom (such as this one), the cut-offs for model fit indices 
should be applied cautiously (Wang & Taasoobshirazi, 2016). As overall good values were 
obtained for the fit indices, the model fit is considered acceptable to good. 
5.4 Discriminant Validity 
Discriminant validity was confirmed for the GAD-7. Comparison with clinical studies 
is difficult as they aim towards the ability of the GAD-7 to discriminate between groups 
(Moreno et al., 2016) and illness severity (Seo & Park, 2015), rather than between the GAD-7 
and other measures. However, Spitzer et al. (2006) determined that the GAD-7 is able to 
distinguish between those who suffer from generalised anxiety, those who do not, and those 
who suffer from generalised anxiety and a comorbid disorder like depression. This supports 
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this study’s results that the GAD-7 can distinguish between the symptoms of depression and 
those of generalised anxiety disorder. This is important as the two disorders have been shown 
to be comorbid in the past (Hettema, 2008). 
5.5 Convergent Validity  
The correlation between the GAD-7 and the DASS-21 anxiety subscale was 
calculated to determine convergent validity. The results indicate a significant medium size 
correlation and showed evidence of convergent validity. Though not strong, this result 
indicates that the GAD-7 has convergent validity similarly to that of Spitzer et al. (2006), 
who reported strong convergent validity between GAD-7 and the Beck Anxiety Inventory 
and the Symptom Checklist’s anxiety subscale in clinical samples. Similarly, Ruiz et al. 
(2011) also reported strong correlations between the GAD-7 and the Hospital Anxiety and 
Depression Scale’s (HADS) anxiety subscale (also in a clinical sample Furthermore, the 
results of this study is in line with that of Kertz et al. (2013), although the latter found strong 
evidence of convergent validity between the GAD-7 and the anxiety subscale of the DASS-
21 in a clinical sample. The weaker evidence of convergent validity in this study may be 
because it was measured in a non-clinical sample, while the other studies were done in 
clinical samples where a broader range of anxiety symptoms are to be expected. Also, the 
item content may have affected the strength of the correlation between the two scales as the 
GAD-7 measures symptoms as per the diagnostic criteria of generalised anxiety disorder, 
while the DASS-21 anxiety scale measures mostly physical symptoms of anxiety. 
5.6 Reliability Statistics  
The Cronbach’s alpha of the GAD-7 in this study indicated that the measure is 
reliable for use in the general population of South African employees. This supports the 
findings of other authors who have found the GAD-7 to be reliable in various different 
languages and populations (Delgadillo et al., 2012; Donker et al., 2011; Ruiz et al., 2011; Seo 
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& Park, 2015; Spitzer et al., 2006; Zhong et al., 2015). Löwe et al. (2008) reported the 
GAD-7 to be reliable in their validation study using the general population. The differences 
between the reliability statistics of the studies may be due to the variation of the sample sizes 
used (Peterson, 2013).  
5.7 Chapter Summary 
This chapter discussed the results of the study in answering the stated hypotheses. The 
specific objectives of the study were discussed and compared to findings reported in previous 
studies. The following chapter concludes the study by discussing implications, limitations, 
and recommendations that can be used for further research. 
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Chapter 6: Conclusion and Recommendations 
6.1 Chapter introduction 
This chapter provides the closing thoughts of this study. It presents the reasons for 
undertaking the research project as well as the implications, limitations, and 
recommendations for future research. The chapter finishes by discussing the final conclusions 
and the contribution of the study. 
6.2 Reasons for undertaking the study 
A large portion of a person’s life is spent working. The importance of work has become 
ingrained in the survival and achievement of most individuals. Due to this, the importance of 
understanding and addressing the challenges faced by the working population is fundamental 
to the improvement of the overall well-being and happiness of South Africans. 
This shift in focus within South African organisations towards the advancement and 
improvement of the lives of the employees who work for them, has led to their embracing the 
well-being of their employees as a pillar for success. To aid in this illustrious goal, 
organisations need to be prepared and equipped to address complications that employees may 
experience, which cannot be resolved through traditional interventions. 
Chief among these challenges is that of mental illness. Mental illness has been described 
as a hurdle that needs to be overcome to aid in the achievement of well-being among all 
employees. The most prevalent of these disorders is that of anxiety, which affects large 
portions of the South African population during their lives. As a means of contributing 
towards the resolution of these challenges, this study aims at providing a valid and reliable 
measure to aid employees and organisations identify and address the issue of generalised 
anxiety and mental illness in general. Furthermore, the study aims to raise awareness and 
improve understanding of the GAD-7 within the South African work context 
 
VALIDATION STUDY: GENERALISED ANXIETY DISORDER 7 ITEM SCALE 
 
45 
6.3 Summary of findings  
This study found the GAD-7 to have a unidimensional factor structure which supports 
the finding of other studies and theory regarding the structure of the GAD-7. The Gad-7 was 
also found to be valid as it demonstrated discriminant and some convergent validity. Finally, 
the GAD-7 was found to have high internal consistency reliability. 
6.4 Implications of the study  
Theoretically, the study contributes to literature on the measurement of anxiety in a non-
clinical context, and more specifically the workplace. Additionally, it adds to the body of 
knowledge regarding the use of the GAD-7 in the African context. Practically, it is hoped that 
the study will present the GAD-7 as a valid and reliable measuring instrument for generalised 
anxiety disorder in the South African workplace. This will allow organisations to better 
identify, and hence support, employees who suffer from anxiety. This will allow 
organisations to better structure interventions and systems to aid employees suffering from 
GAD rather than taking a one size fits all approach.  
6.5 Limitations of the study 
This study like any other is not free from limitations. Firstly, the study is limited by 
the sample size as it is relatively small compared to other studies conducted across the globe. 
While the study has an adequate sample, a larger sample may have provided results that 
would be more generalisable to the population. 
Secondly, the study only made use of the English version of the GAD-7, this made it 
necessary to only sample participants who had a good grasp of the English language. This 
may have limited the insights that could have been gained from those who do not 
comfortably speak or understand the English language. 
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Lastly, due to the study aiming to validate the GAD-7 in the general population this 
study is unable to advise on the best cut-offs for the measure that would indicate a person is 
suffering from the disorder. 
6.6 Recommendations for future research  
Future research may benefit from using a larger sample size as it may provide additional 
evidence of the validity of the GAD-7 within the general population of South Africa. The use 
of clinical samples would provide additional information in terms of the accuracy with which 
the GAD-7 may be able to detect generalized anxiety. Additionally, future studies may look 
at the equivalence of the items across different races in South Africa. This can be done 
through the adequate sample representation of races such as Indian and Coloured. The testing 
of the optimal cut-off point should also be a focus of further research as various authors 
indicated the importance of determining the cut-off for each language and culture the GAD-7 
is translated into(Delgadillo et al., 2012; Donker et al., 2011; Löwe et al., 2008; Ruiz et al., 
2011; Seo & Park, 2015; Spitzer et al., 2006; Zhong et al., 2015).  
6.7 Conclusion  
No studies validating the GAD-7 in a non-clinical sample of South African employees 
could be found. The current study achieved its aim of validating the GAD-7 for use within 
the non-clinical, working population of South Africa. Support was found for a one-factor 
model, with evidence of reliability, discriminant validity, and convergent validity  
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